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: ; which causes a phase area he Bo ana damping 


si ‘in the. waveguide. ‘In the first approximation they... 
ares 


“Sn = hn = =e rs. | 0,EtdF’; . (29) 
st , (fF) e on 


Ly ‘ m= Re | a4 H an - : (30) 
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where k now denotes TE waves and l the TH waves, > 
_ The: authors ‘discuss the case when the frequency. of i 
_@lectron collisions with neutron particles is much. - : 
‘higher than collisions with ions. tney also discuss 

the possibility that the Plasma is conducted through = 
the waveguide ‘by means of “ielectric tubes. One could - 

‘try to develop relations for unperturbed fields in - 


Finally, .the authors calculated the cylindrically 
Symmetrical case. The geometry of the problem is 
“Given in Fig. 1. : 
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The. authors. ‘anduaed the fundamental unperturbed mode 
to be TE), 4 whoge electrical field solutions are “Henoyn.: 


to ber 
ales 1) 
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met sami iat’) 


sin $; b= En ~ oo one BOS @ (52) _ 


os where- r and ap are radial and azimuthal coordinates, 
; respectively; = radius of the waveguide; I, = 


_ Bessel function of the first onder . Its critical 
Wavelength, is: ace 


Mgee= 34120 (53) 


They | performed calculations for the case of uniform 
ee. of Pisenet 
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. and for the often encountered "diffuse" distribution 
of electrons: over the. cross: sections: 


| nary (24053 ye : (55) 


where Io = Bessel firideion of the zero order; a =” 


inner Pati of the discharge tube. Results are shown _. 
on Figs, 2-4. The authors calculated the phase 
. shift and damping for. the case of a plasma in which 
the frequency of electron collisions with gas atoms 
does not depend on their velocity. Components of. the 
_°. specific high frequency conductivity of plasma 
Card 10/16 . are then given by Brown relations: 
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; Curves."in-Fig. 5 enable one to determine the limits 
-.0f applications of the first perturbation approximation 
for the case ‘considered. L. N. Ivanovskiy helped dur~ 
ing computations. There are 5 figures; and 5 refer- -: 
ences, 3 Soviet, 1 U.S., 1 U.K.or U.S. The U.S. 
~-- and possible UiK, references are: J. Slater, 
ie Microwave. Electronics, Sov. radio, M,, 1951; G@. Sul 
and L. Walker, Problems of Waveguide Propagations of © . 
Electromagnetic Waves in Cyrotropic Media, IL., M., . 
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ho a “plasma produced in helium: ‘and argon at pressures from 0. 6 curried 
0. mm ‘Hg.. The phase constant and: the’ damping of’ homogeneous nerte Oe) 
“filled: with plasma were. determined for 3-cm and 10-cm waves. For: the 
.3-cm wave: range, two: experimental’ arrangements were used, while one Was. Reac 
sed for' the: 10-cm. wave range. Fig. 1 shows schemes of: these arrangenanta; 
he’ phase. shift: ‘in the. waveguide was measured with a phase bridge, and 
‘damping was: determined by avsubstitution method, . Results are given-in. 
Figs. Se ee In ‘evaluating the experimental results, a comparison is 
:made with the ‘results. of a theoretical Anvestigation by Golant et eee 
ae 11). she, relations: ee 
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mt free’ ‘space; on is. the electron concentration; -P-is the plasma cross 


“secth aegis a form factor; o,, and oO, are the reactive and active" 


OR” Vi tr... : 
components of: the apeoific high- frequency conductance of ‘the plasma ‘per. . 
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[As follows: “from ‘the ‘compari sons shown in Piga. 3, 4, ‘and oa the: 
lever, attains more than’ 30% The ratio 48/da shows better 


ith ‘experimental’ ‘values. This is explained by the fact that. 
od enoependens of the: spatial electron distribution end the. 
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0 Blanes oa Propagation. ‘gf dentinetite waves in waveguides filled with 
veuatog, * “eos the. plasma of a positive column discharge. II. oe ee 


“ | thaena) ‘tekhnt cheskoy ‘fiziki, ve 34) moe ty fobs 65- 10 


©. EXT: | in ‘an “earlier “paper, “ghe. authors dealt with the results obtained. 
Sey ‘atudying- Wave ‘propagation inva waveguide filled with the plasma, Of ca! 
“ys positive ecluinn. digsoharge at low field strengths of the high- frequency LES 
“ ofteld. With increasing field strength of the high-frequency field, the oo. 3iZz™ 
characteristics determining wave propagation in the waveguide begin to. - ; 
~-.depend on this field strength. This dependence 4s examined with reference | 

-/ to papers » (Refs 2) in which the propagation of radiowaves in the ionosphere — 

“had been studied. In their. theoretical considerations, the authors procead. 
». from the ‘assumption. of the plasma being placed in a homogeneous field. re 
. Herefrom it follows on the basis of assumptions already made in older 
_ papers, -and ‘whi ch obviously mare here, that the energy distribution of 
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cert ee age ee ee eae B104/B204 ee eae 
glectrong {s Maxwellian, and that the concentration distribution fo ee 


electrons over. the cross section and electron temperature do not change. 
“The homogeneous longitudinal field,. however, is changed by the presence 
of a high frequency field and the following concentration distribution 
of electrons takes place in the positive column: . oe a 


A Msgs | AS gS ce oe Wea Pog) Gap. Ene . AO, vas ; 
: a les ei ace tee Ye eee - ait : 

Oa ndF 1/648 on. T/o5 8, is 2 3, 2 (5) nis here the 
Me , aoe ee: 3 con : 


electron concentration, I the discharge current, Boon the field strength & 
of the constant field, Eg the amplitude of the high-frequency. field, a 
Oa the plasma conductivity in the constant field per electron, 6), the 


activé component of high-frequency conductivity per alectron. A similar 
expression is: given for the increase of the discharge ourrent produced by > 
‘applying .the high=frequency field. ‘From these formulas it may be seen 
that the application of a homogeneous high-frequency field to a positive 
_ column discharge in steady-state conditions does not modify electron 
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temperature, but leads to a decrease of the longitudinal constant field 
and to an increase of the concéntration of charged particles. The authors 
state that’in first perturbation-theoretical approximation, the wave. 
‘propagation constant changes proportional to the electron concentration, 
when a plasma ‘dg introduced into a waveguide. The changes in the phase 
‘congtant “AB* and the damping constant Aa* in the. presence of a high- 


frequency field are ‘determined in firet’ perturbation-theoretical approxima- 


tion by the relation 2g sg 
te hs oi esr eee e ‘Aa ‘/ao = Op /A8 AT), gph ae ass re 


“where Ja* and “A * were determined at a given high-frequency field 


 gtrength; and Aa and AB at an infinitely -low high-frequency field 
strength. The experimental determination of the dependence of the 
"phase constant upon field. strength was carried out by means of the | Boe 
“facilities described in the previous paper (Ref. 1). The results obtained 
are graphically represented in Figs. 2-5. As may be seen, deviations = 
between theoretical and experimental values, for helium are below 15%, 
and for argon below 30%. The causes for these. deviations are said to be 
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-- ehanges in the flux of force, inhomogeneities of the field, inexact 

> determination’ of field longitudinal components, and of conductivities .- 
Finally, the,use of nonlinear effects for the stabilization of the 
power of super-high frequencies occurring in a waveguide filled with a 


‘plasma is discussed. ‘Fig. 9 shows the- scheme of such a stabilizer. This 


scheme represents a power divider made from three-decibel slit-bridges. 
_ The superhigh-frequency signal is.divided between the input channels, 
“and ‘the ratio of the power-flows in the various output channels is de- - 
termined. from the phase difference between the waves passing through 
the upper and lower waveguides. If a waveguide contains a gas discharge-. 
and ‘phase shifter, a possibility offers 4tself in that power range in which —. 
nonlinear interaction effects of the plasma with the superhigh-frequency io 
.. « field occur, of stabilizing the. power flow at the output of the power 
“divider. There are 9 figures and 6 references: 6 Soviet~bloc. 
ASSOCIATION: Leningradskiy politekhnicheskiy institut im. M. I. Kalinina 
A _ + (Leningrad Polytechnic Institute iment M. I. Kalinin). 
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Poe by helium plasma ‘on pressure .02.- 0-8 ms Hg) and on the Longitudinal Aes, a 
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). The measurements were made 


ly nigher than the aiffusion rate calcul- e 
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gnetic 
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. the magnetic. field is considers? 
ated from. collisions between electrons 4n 
constant was “Pound +o depend practically linearly poth on the ma 
field and on. pressure . The orbital velocity of charged particles 
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plasma decomposition rate increases with decreasing | effective longitudinal 


diffusion renee : ae ne ree ee ee 
og ge Dyes 283008 | ae ee 
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are. 3 figures: and 2 Soviet. references. : 
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> ABSTRACT: previous neasurenents: SW: Yogolant’s and A.P. oe Gulag wars 32, 127, *y082).) 
co have’ shown an anomalously high rate of: decay of plasma in a longitudinal "yagnotic : ae a / 
field when the diameter of the discharge tube is: gmall. In order to investigate this. ae : 
“phenomenon, the decay of spectroscopically pure helium plasmas was observed in glass t 
_ and quartz discharge tubes with diameters ranging from 0.4 to 6.6 om Longitudinal 2... } 
magnetic fields up to 6000 Oa: were employed with the smaller discharge tubes, and. > =) . 
fields as high as. 1300 Oe were employed with the largest tube. The plasmas were re 
“formed by hot. oe mise aera haa ge He at peyeeure? from 0,05 to 1.5 mm Hg. 
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wave resonant cavity surrounding part of the discharge tube. In some. cases the). : 
“change in the Q of the cavity was-also followed in order to obtain information about . 
electron collision rates. Wavelengths in the neighborhoods of 3 and 30 em were em- | 
ployed. «Transverse diffusion coefficients were calculated from the Observed do- 
~. gay. curves with the aid of suitable assumptions concerning the longitudinal diffus- =. 
"gon. The transverse diffusion coefficients obtained. for pldsmas in discharge tubes = 
“with diameters of 4.cm or greater agreed woll with theoretical values. Those for 


‘the decay was followed by observing the shift of the resonant frequency of a micro~ 


- plasmas -in smaller discharge tubes did not, the observed transverse diffusion coef- 
ficients being greater than the theoretical by a quantity that is roughly indepen- . 
--. dent of the magnetic field. The following possible causes for this anomalous be~ — 
J: havior are priefly discussed and rejected: impurities in the gas; enhanced electron 
|. temperatures; disturbance of the ambipolar diffusion mechanism by magnetic field in 
“homogeneities. .Theauthors consider it most likely that an instability develops 
‘and gives rise to anomalous transverse diffusion. The excitation of oblique drift 20% 
waves or donic-acoustic waves, and the development of small scale flute instability °° 
ave mentioned as possibilities. During the experiments it was noted that even a very - 
°gmall misalignment of the discharge tube with respect to the magnetic field would © 
@¥eatly inoreane the plasma decay rata. The diffusive decay of a plasma in a rec- 


ne) EE TTS ETT] 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R002064810014-5" 


"APPROVED FOR RELEASE: 0 % 
a EA se ST pu ot BSSH LESTER E 8 sees ts ee ee 


meres x PSE EY Sy SSE ea TE 
os L essen oe 


zeEgt basta Se Se a RS EE Se 


{ie oi eae Se 2 2 


~tangular discharge. tube in an oblique magnetic field 4g treated theoretically. It 
“is. shown that when the angle between the discharge tube axis and the magnetic field - Ae 
“Lies: between certain. limits ,. the ambipolar diffusion mechanism 4s disturbed and the: . oes 
. “glectrons diffuse primarily along the magnetic field while the dons diffuse mainly. 
- ‘transversely to it. The relation between obliquity to the magnotic field and plasma - 
“-- decay rate calculated for a rectangular discharge tube accounts reasonably well for .. 
+ “the effect. observed with cylindrical. tubes. "the authors express their deep grati- | 
“os tude to v.V.Bulanin, who participated in some of the experimental investigations. ° oe 
The authors are deeply grateful to 0.P.Bochkova, in whose laboratory the spectrum. 
analysis of the gas was conducted."  Orig.art.has: 28 formas, 8 figures and 2 ta- 
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The electron gun was operated with 2 useo pulses at a repeti- 


tion rate of 50/sec. The radial distribution of the lo 
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with 4 mm spacing, and the radiated aicrowaves 
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guide section located close to the discharge tube. The uhf signals were recored 

with a superheterodyne receiver with a 2 ic passband and a sensitivity of 5 x 10712y, 

One conductor of the uhf probe was employed also as a Langmuir probe to detemine the 

plasma density. The discharge tube contained in the end opposite the clactron gun an 

anode and a directly heated cathode, with the aid of which a gas discharge plasna 
could be produced. This plasma was employed to calibrate the Langmuir probe in the 
presence of the magnetic field and in some other auxiliary experiments. The plasma 
produced by the electron beam was found to extend far beyond the Limite of the beam. 
The microwave field strength and radiation intensity were investigated as functions 
of the magnetic field strength, gas pressure, beam current, and electron energy, and 
the results are presented graphically and discussed. The intensity of the uhf radia- 
tion varied greatly with the conditions of operation, but such radiation was observed 
at magnetic field strengths an order of magnitude lower than that corresponding to 
the electron cyclotron resonance, and in sone cases in the absence of a magnetic 
field. Further work will bo required to elucidate the nature of the coupling ‘between 
the longitudinal plesma oscillations and the transverse eleatromagnetic waves which 
makes the radiation possible. Orig. art. has! 9 figures. {15] 
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: - Izv. AN Kazakh SSR, Ser..Geol., Mo 124, No 18, 10°-156, 1954 ; ve 


"The author describes the phenomena which can serve as proof of the jartici- 
pation of. colloidal solutions in endogenic ore formation. He gives a brief 
survey of modern notions on the evolution of: ore-forming solutions, He 
>. presents his conclusion concerning the complexity of ‘theprocesses governing 
_ | the formatdon of endogenic minerals ‘by references to A. G, Setekhtin, Se Se aed 
‘Smimov, F. Vs Chukhrov, and Ye, A, Radkevich on the important role of | — .- 
Colloidal state of endogenic ore-forming solutions. (BZhGeol, No 6, 1954) 
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rae TERT: By means of spectrum analysis a atudy is made of the distribution 
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“play a secondary part.. Brief details are given of the mineralogical | 
composition andthe genesis ‘of the deposits studied. Curves are plotted 
reflecting the distribution of Ge in the ores assayed with a different 
-content of Fe. Besides having the greatest concentration of Ge, the 
ore assays containing 40% and more of Fe also differ by a more uniforn 
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 ‘Tin-bearing Possibilities (Cont.) ~~ . . . : S0V/2243 
_ COVERAGE: .The book deals with the geology of tin-bearing formations © 
' in Central Kazakhstan, All deposits are described’ and evaluated — 
as to the content of tin. Mineralogical peculiarities and petro- 
chemical features of tin-bearing intrusions and a genetic classi- 

.. fication of lode and alluvial tin deposits are provided.  Admixt- 

_ ures of other elements-in tin ores are treated to a considerable 
length. Both lode and placer formations, even if not of direct: 
economic significance, are treated in detail. The metallogeny of 
such formations is discussed, including rock alteration, migration — 

_ and mineralization processes. Genesis of all individual occur- 
rences is analyzed and explained. A short history of. discoverics 
.ls given in the introduction. The leading geologists are mentioned 
chronologically. The chronology is divided into two periods. 

Period I, extending from 1935 to 1942: A.V, Birin, P,A, Ostrovskly, 
“Ye. A; Flerov, M.N. Al'tgauzen, Yu. S. Vyazovoy, I.A..Grechukhin, 
. S.P. Yershov, F.S, Kostyuk, D.M. Pavlenko, N.M. Salov, and L. Ye, ao 

_ Khazanovich. © Period II, extending from 1948 to 1953: .G.V. Tsaplin, — 

- M.Ts, Medoyev, V.G. Volobuyev, M.A. Zhukov, M.N. Grinval'd, A.N. 

_- @lushkov, 8,M. Zharin, P.G, Nikitin, M.G. Popov, A.A. Rostorguyev, 
A.V. Stepanov, S, Sermagulov, M.A. Yurchenkov, V.M. Shul'ga, and 
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-: Ye.A, Flerov. Most of the prospecting was carried out by the | 
Sredazolovo Combine. The author thanks M.P. Rusakov and I.I,- Bok, 
both of the Kazakh Academy of Sciences; N.G. Sergiyev and Ye.D. 
Shlygin, corresponding members of the Kazakh Academy of Sciences; 
G.N, Shcherba, V,V. Lavrov, and V.K, Monich, Doctors of Geolog- 

_ teal and Mineralogical Sciences; 1,G, Magak'yan of the Armenian ~~ 
Academy of Sciences; Kh.M, Abdullayev of the Uzbek Academy of... 
Sciences; Professor V.A. Sokolov; and Ye.A. Radkevich, V.S. Koptev- 

-  Dvornikov, Iv.F. Grigor'yev, A.D,° Kalenov, and I.I. Chupilin, 

'. Doctors of Geological and Mineratogical Sciences. There are 193 - 
references: 180 ‘Soviet,\12:English and ‘1: French. 4 : 
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